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ABSTRACT
Clinical research is important in establishing the effects of health-care interventions. Vaccine clinical
trials are to examine the effectiveness and safety of vaccines for the prevention of diseases. Africa has
a high burden of infectious diseases such as malaria, tuberculosis, HIV/AIDS, and Ebola virus disease.
Here we report a database surveillance study of vaccine-related clinical trials conducted in Africa. An
objective is to address and profile vaccine clinical trials conducted in Africa. Data were extracted from
the WHO International Clinical Trials Registry Platform on 22 July 2018 and updated on
05 September 2019. We found that 61% of the 377 clinical trials were registered prospectively and
35% registered retrospectively. About 72% of the trials were single-country studies and within the
country, most trials (86%) were single-center studies. The proportion of trials involving multiple African
countries was 11% and that of trials involving countries outside of Africa was 16%. The biggest funder of
the vaccine trials (34%) was industry, followed by governments (25%) and universities (21%). The most
studied diseases were malaria (20%), HIV/AIDS (15%), tuberculosis (7%), and Ebola virus disease (6%).
Most of the vaccine trials were conducted in adults (42%). The trials ranged from phase I to phase IV,
with most of the trials being in phase I (18%) and phase III (18%). The conduct of vaccine clinical trials in
Africa seeks to address the disease epidemics faced by the continent. There is a need for more
investments from governmental bodies toward vaccine research in Africa. Further, African country
collaborations are needed in efforts to find African solutions to the current infectious disease threats
faced by the continent.
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Introduction

Vaccines are defined as biological preparations that provide
active-acquired immunity to a particular disease. They contain
an agent that resembles a disease-causing microorganism and
are oftenmade fromweakened or killed forms of themicrobe, its
toxins, or one of its surface proteins. Vaccines help the immune
system fight infections faster and more effectively.1

Over and above, there is overwhelming evidence of the
benefits of immunization as one of the most successful and
cost-effective health interventions.2,3 The global immuniza-
tion coverage was 85% by the end of 2017.4 Vaccination averts
an estimated 2–3 million deaths from diphtheria, tetanus,
pertussis (whooping cough) and measles in children
each year.5 Since 2000, the Global Alliance Vaccine Initiative
(GAVI) supported vaccinations of over 500 million children
in the world’s poorest countries, saving an estimated 7 million
lives.6 UNICEF mentioned that if all children were immu-
nized with existing vaccines, nearly 25 million lives could be
saved between 2011 and 2020.3

Vaccines continue to save lives reducing the global incidence of
polio by 99%. There aremany other diseases such as disability and
death from mumps, rotaviruses, rubella, yellow fever, pneumo-
coccal diseases, poliomyelitis (polio), diphtheria, tetanus, whoop-
ing cough, measles, hepatitis B, human papillomavirus,

Haemophilus influenzae type b disease, and epidemic meningo-
coccal A meningitis in which vaccine have contributed in
preventing.5,7 While there is evidence that vaccine work,
19.4 million children still don’t receive even the most basic vac-
cines leaving them vulnerable to vaccine-preventable diseases.5,7

This emphasizes the need for research that will ensure every child
gets vaccinated. Diarrhea is also the second leading cause of death
in children younger than five in Africa. Vaccine development
contributes to the control of infectious diseases. There is a lot of
activity in the African continent with regards to the development
of new malaria and Ebola vaccines.8–17

Clinical trials are the mainstay in new vaccine develop-
ment processes, as well as for product license extensions
for existing therapies. The conduct of clinical trials in
varied populations ensures that the vaccine is safe and
effective in varying population groups who would benefit
from the vaccines. However, the process of clinical trials is
often costly and may have ethical concerns.18

The conduct of clinical trials in Africa is often challenged
by the fact that early phase studies are conducted in other
parts of the world that do not have the disease epidemics and
therefore the context may be different.19 Even though devel-
oping countries are usually under-represented in research due
to a lack of commercial viability and trained researchers,
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Africa is emerging as an important destination for
research20–22 and as the conduct of clinical research in
Africa increases with the hope to inspire collaboration
amongst African researchers to find solutions for Africans.
Over the years there has been an increase in clinical research
in Africa.21 In the year 2013 alone, 4,060 clinical trials were
conducted, and all major pharmaceutical companies have
their presence in Africa. Moreover, conducting trials in low-
and middle-income countries can be positive for the trial site
as it raises research standards, and brings health improve-
ments and seriously needed investment. In Africa, research-
led solutions and reductions in disease burden have also
brought the greatest impact to high rates of early mortality.22

Sub-Saharan Africa (SSA) is notable in this regard; how-
ever, conducting clinical trials in SSA often has its own
challenges, such as different regulatory laws and evolving
guidelines. Considering scientific factors, stringent regula-
tions, and the International Conference on Harmonization
of Technical Requirements for Registration of
Pharmaceuticals for Human Use (ICH)-Good Clinical
Practice (GCP) guidelines, it becomes crucial for stakeholders
to be aware of the challenges faced when conducting clinical
trials in SSA. Besides expanding the investigators’ knowledge,
globalization of clinical trials also brings a variety of other
benefits such as the ability to produce generalizable results
and investment in infrastructure in the host country. There
are however risks associated with studies involving countries
with social, economic, and health inequalities. There are also
other issues to consider, such as whether the rights of those
participating in the research are being fully protected.23

Considering the disease burden in SSA and the challenges in
the conduct of clinical trials particularly, this paper aims to
describe the regional landscape of vaccine clinical trials con-
ducted in the African continent and discuss the addressing of
local health needs in the agenda of international vaccine
clinical trials.

Methods

Study design

The International Clinical Trials Registry Platform (ICTRP)
is a global initiative that aims to make information about
all clinical trials involving human beings publicly available.
It was established in 2006 in response to demand from
countries through the World Health Assembly for: “a
voluntary platform to link clinical trials registers in order

to ensure a single point of access and the unambiguous
identification of trials with a view to enhancing access to
information by patients, families, patient groups and
others”. The secretariat of the ICTRP is housed by the
World Health Organization (WHO). Additionally, as part
of meeting the requirements of the International
Committee of Medical Journal Editors (ICMJE), investiga-
tors must register their trial with the WHO ICTRP or in
ClinicalTrials.gov, which is a data provider to the WHO
ICTRP. Here we report a database surveillance study of
vaccine-related clinical trials conducted in Africa. One
researcher (DN) searched the WHO ICTRP platform
using different search terms to find the search combination
that yielded more and specific search results (Table 1). The
researcher (DN) searched the ICTRP with the terms
“Immunization OR Vaccine OR Immunisation OR
Vaccination” and downloaded the data on the
22 July 2018. The researcher (DN) updated the search on
05 September 2019. The collective data search included all
records from the inception of the platform to the latest date
searched. A descriptive analysis was conducted on the
search outputs.

Data management and analysis

Data extraction

Data were extracted from the ICTRP platform and exported into
an excel spreadsheet by one researcher (DN). All records were
quality checked by a second researcher (KD) to ensure that
vaccine clinical trials were included. We defined a vaccine trial
is a clinical trial that aims at establishing the safety and efficacy of
a vaccine prior to it being licensed. Since the downloaded data
showed all the records for vaccine trials conducted worldwide,
only trials conducted in one of the 54 countries in Africa were
included. The quality checks included assessing each record on
whether a vaccine was used as an intervention. Included studies
vaccine clinical trials per the definition above and conducted in
one of the 54 African countries. The vaccine trials considered
were randomized controlled trials in humans evaluating safety,
immunogenicity, efficacy or effectiveness; etc. In each record of
the included studies, we extracted the following data: date of
registration, anticipated last follow-up date, actual last follow-up
date, retrospective and prospective registration; disease
researched, location of trial, location of principal investigator,
intervention type, age range of participants, and funding source.
For the trials included in the analysis, published reports were not

Table 1. Search strategy combination.

Search term/s Outcome

Vaccine 9995 records for 8556 trials
Vaccines 9336 records for 7949 trials
Vaccination 9947 records for 8521 trials
Vaccinations 9702 records for 8294 trials
Immunization 9975 records for 8548 trials
Immunizations 1268 records for 1049 trials
Immunization 10208 records for 8756 trials
Immunizations 1268 records for 1049 trials
Inoculation 9747 records for 8339 trials
Inoculations 9702 records for 8294 trials
Immunization OR Vaccine OR Immunization OR Vaccination 10258 records for 8802 trials
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downloaded. The extracted data were used in Microsoft Excel by
performing descriptive analysis on the elements collected to
assess the number of studies or percentages per data element
extracted.

Results

Data obtained from searching the WHO ICTRP database was
conducted on 22 July 2018 and updated on
05 September 2019. The search output conducted in

July 2018 resulted in 8802 records and the updated search
had an additional 34 records. We screened by applying filters
on the country, intervention, and title for potentially eligible
studies that meet our inclusion criteria. Screening resulted in
612 vaccine-related trials conducted in Africa, however,
a second verification of the potentially included records was
conducted by screening the individual records to confirm if
the study met the inclusion criteria. The second verification
resulted in 377 studies which were included in the descriptive
analysis (Figure 1).

Records identified from electronic 

databases as at 05 September 2019

(n = 8832)

Total records identified

(n = 8866)

Records screened and 

assessed for eligibility

(n = 612)

Records excluded as it was 

not a vaccine trial in Africa 

(n = 235)

Eligible records

(n = 377)

Studies included in descriptive analysis 

(n= 377)

Duplicates removed

(n = 8831)

Figure 1. Outline of study selection.
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Descriptive analysis was conducted on the included stu-
dies. We found that 55% (205) studies were registered
prospectively while 35% were registered retrospectively.
There were 10% of the studies with unspecified registration
status. Randomized controlled studies were 86% (318) and
9% (33) non-randomized studied with 5% (19) of the vac-
cine trials not specified. (Table 2)

The included studies of the vaccine trials in Africa
showed that 70% (266) trials were conducted in single
countries and of the single country studies 62% (230)
were conducted in a single recruitment center while 9.7%
(36) conducted in multiple centers within the one country.
Some of the trials (11%) were also conducted in multiple
African countries with 15% (58) of trials also having

recruitment sites in multiple global countries. We found
3% (10) trials which did not specify their recruitment
centers (Figure 2).

We assessed the funding source of the vaccine trials and found
that 33% (127) are largely funded by the Commercial sector/
industry. Governmental bodies were the second dominant funder
with 24% (93) funded vaccine trials. Universities funded 20% (76)
of vaccine-related clinical trials making Universities the third
dominant funder. There were notable small number 1% (5) of
trials that were self-funded or unfunded (Figure 3).

We assessed disease conditions being investigated and found
that of the 377 vaccine-related trials, malaria was the most
studied condition with 20% (74) trials, the second most studied
condition was HIV/AIDS with 14% (55) trials, followed by viral
diseases (i.e. conditions caused by a virus that are not listed
separately) with 10% (41) trials. There were 7% (26) trials on
Tuberculosis infections and 6% (23) trials on Ebola disease.
Interestingly, we found the least number of trials investigating
parasitic infections such as 4% (13) trials, pneumococcal infec-
tions and Human Papilloma Virus (HPV) with 10% (12) trials,
respectively. There are 10% (12) trials that listed multiple disease
conditions and 15% (59) indicating vaccines as a condition being
studied while 12% (45) general vaccination and 3.8% (14) classi-
fied as childhood vaccine (Figure 4).

The majority of vaccine trials were investigating vaccines as
a prevention vaccine trials 79% (293) while 8% (28) were treat-

Table 2. Characteristics of participants.

N (%)

Gender
Both 322 85
Male 16 4
Female 35 9
Other 4 1
Age
Infant 83 22
Toddler 23 6
Adolescent 6 2
Adult 156 41
Multiple ages 107 28
Unspecified 2 1
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Figure 2. Number of trials per recruitment site and location.

93

4

76

127

27

5

33

9

3

0 20 40 60 80 100 120 140

Govermental Body

Hospital

University

Commercial sector/industry

Charities/Society/Foundations

Self funded/unfunded

Other Collaborative groups

Multiple funding

Other

Number of trials

Number of trials by funding type

Figure 3. Number of trials by funding type.
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ment trials and, 12% (45) indicated as other (Table 3). Of the
prevention vaccine trials, two were measuring cytokine levels or
an immune response in order to determine the effectiveness of
the vaccine used.

Based on the analysis, vaccine clinical trials were for differ-
ent study purposes i.e. prevention and treatment. We further

assessed the outcome measured in these studies and found that
the outcomes ranged from safety, immunogenicity which
included other secondary outcomes at 60% (221) of the trials
to the least studied outcome i.e. efficacy at less than 1% (4)
trials, 26% (95) studied immunogenicity and other outcomes,
6% (24) studied safety only as an outcome, 3% (13) trials
studied safety, efficacy, immunogenicity and other outcomes,
2% (7) trials studied efficacy and other outcomes and less than
2% (6) trials studied safety and efficacy as outcomes (Figure 5).

Interestingly, there were almost the same number of
vaccine trials in Phases I, II and III at 18% in each phase
with a slight drop in Phase IV vaccine trials 13% (51)
(Figure 6). Most of the African vaccine trials were con-
ducted in adults’ population 41% (156) while 28% (107)
conducted on multiple ages. There was however a small
representation of vaccine trials conducted in infants and
toddlers, 22% and 6%, respectively. A small number of
trials conducted research in adolescents 2% (6) (Table 2).

There were different study designs of the vaccine clinical
trials 71% (262) parallel-group trial design, 10% (36) single
group trial design, 3% (11) with other study design, 1% (4)
factorial trial design and less than 1% (3) of the trials indicat-
ing crossover trial design, respectively (Table 3).

Figure 4. Number of trials per disease condition investigated.

Table 3. Characteristics of studies.

N (%)

Allocation
Non randomized 33 9
Randomized 318 84
Unspecified 26 7
Study design
Single group 36 10
Parallel 269 71
Factorial 4 1
Crossover 3 1
Other design 11 3
Not specified 54 14
Registration status
Prospective 205 54
Retrospective 129 34
Unspecified 43 11
Intervention purpose
Treatment 28 7
Prevention 297 79
Other 52 14

24

6
13

221

4

7

102

Safety Safety and efficacy

safety, efficay immunogenecity, and other safety, immunogenecity and other

efficacy efficacy and other

Immunogenecity and other

Figure 5. Distribution of outcomes being studies in African vaccine clinical trials.
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Discussion

In Africa, the successful implementation of vaccination
programs resulted in a drastic reduction of the burden of
vaccine-preventable diseases (VPD). Most vaccinations in
Africa are delivered through the Expanded Program on
Immunization (EPI); a combination of infrastructural, pro-
grammatic and financial processes aiming at systematically
delivering the much-needed vaccines to all eligible target
populations in a country. Here we present findings of
vaccine clinical trials conducted in Africa and show that
most trials are in a single African country with multiple
recruitment sites within one country. South Africa, Egypt,
and Nigeria are among the top countries in Africa conduct-
ing vaccine clinical research.24,25 This is indicative of the
African continent advancing in finding solutions for them-
selves. Strong collaboration in the African continent is
observed in 42 vaccine trials within African countries and
extend beyond the borders of the continent with recruit-
ment sites in multiple global countries. Such observation is
encouraging especially in the process of vaccine develop-
ment which can be tailor-made for the African context.

While there is so much activity in vaccine research in
Africa, the question is how the vaccine in developmental
stages would be scaled up and marketed in Africa. We show
here that the commercial sector or industry is funding most
of the trials followed by governmental bodies. This suggests
that both commercial and governmental sectors understand
the benefits of vaccination. Although the funding is gener-
ally from international sponsors, this then begs the question
of why local governmental bodies or commercial institution
not fund vaccine research in Africa.

It is reasonable to point out that the commercial sector
would be funding many vaccine trials because they have
resources to conduct vaccine clinical research which is
often very costly. However, industries are focused on long-
term return on investments when the vaccine becomes
licensed. There would be far more financial gains com-
pared to the investment made in the developmental pro-
cess. Governmental bodies are also seeing the need for

research and innovation; however, they are limited in
terms of budgetary allocations to other needs of their
countries such as education, infrastructure, water supply,
housing, etc. While budget allocations are often an issue
in prioritizing research, African governmental bodies are
making strides to invest in research, particularly vaccine
research as this, in the long run, will yield a return on
their investments by achieving the sustainable millennium
developmental goals (SDGs). Our findings suggest that
governmental funding is received from international gov-
ernmental agencies, particularly the National Institute of
Health mainly funding HIV and TB vaccine trials in
Africa. SDG3 seeks to improve the general health and
wellbeing of all people and support the research and
development of vaccines and medicines for communicable
and non-communicable diseases that primarily affect
developing countries.26

The data presented indicate that vaccine research is
conducted to ensure the goals of SDG3 are met. Meeting
the SDG3 goals by 2030 may be ambitious however con-
siderable efforts are being made with vaccine clinical
research in Africa focusing on malaria, HIV/AIDS, other
viral diseases, tuberculosis, Ebola, pneumococcal infec-
tions and Human Papilloma Virus (HPV). These diseases
are in the top list of diseases in the SSA and hence the
interest in conducting vaccine research in the African
continent in order to assess the effectiveness of candidate
vaccines in high burden countries.27

Vaccine clinical research is often focused on adult popula-
tions who are considered not as vulnerable as children and
adolescents due to ethical reasons,28 however, a recent study
by Wajja et al. has shown that the so-called vulnerable popu-
lations are an important target population for a new TB
vaccine and for other vaccines which are relevant at school-
age. However, in most endemic settings there is limited
experience of clinical trials research among adolescents while
they also fall outside the routine vaccination programs.29 The
findings of Wajja et al. showed that infection with Schistosoma
mansoni has no effect on vaccine-inducted T cell response
among Ugandan adolescents in primary school. As
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tuberculosis is one of the top infectious disease in SSA, an
effective vaccine is urgently needed and therefore such find-
ings strongly suggest that vaccine clinical research is feasible
in resource-limited settings with high burden of disease pro-
viding hope for new TB vaccine in the near future which is
highly needed.30

The conduct of early phase studies in children has been
difficult due to reasons related to ethics, acceptability, rarity,
standardization, endpoints, safety, dosing, and feasibility.
Over the past decade, there have been several developments
including novel clinical trial design, in silico pharmacology
and micro-dosing that have significantly enhanced the ability
of investigators to conduct early phase studies in children.31

While the evolution of research is creating a series of new
challenges, African vaccine trials only include 22% of infants
and just about 2% of adolescents. This suggests that Africa is
increasingly adapting to changing regulatory environment to
allow clinical research in vulnerable populations like children
although, regulatory authorities may still need to deliberate on
issues of participants in vaccine trials to ensure that there are
no unreasonable or serious risks of illness or injury associated
with those trial designs. The advances in clinical research thus
challenge the orthodox way of thinking about clinical trials
however measures should be in place to ensure that all parti-
cipants receive the full benefits of scientific innovation.19,32

Malaria is also affecting most parts of the African conti-
nent such as Malawi, Kenya, and Ghana and through the
vaccine research of pilot studies in these countries which has
enabled the approval of the world’s first malaria vaccine, RTS,
S/AS01, for use in the context of the pilot
implementations.33–35 It is encouraging to see that the major-
ity of vaccine clinical research conducted in these aimed at
addressing this devasting pandemic. Research conducted in
the continent is largely focusing on seeks to address the
disease burden in Africa, in turn making progress toward
reaching the SDG3 goals. Though there are some highlights
with regards to vaccine clinical research in Africa there are
however general inequalities which may need to be looked at
in combination with the advances in vaccine research. For
example, South Africa has a generalized HIV epidemic, which
has stabilized over the last four years at a national antenatal
prevalence of around 30%. In 2009, an estimated 17.9% of the
adult population was living with HIV. This is estimated to be
5.63 million people, including 3.3 million women and 334 000
children. HIV infection fuels the tuberculosis epidemic, with
more than 70% of patients co-infected with both infections.
The highest prevalence of TB infection is among people aged
30–39 years who are living in townships and informal settle-
ments. The TB infection rate places South Africa as the third
country with the highest level of TB in the world after India
and China. There is a wide variation in HIV and TB preva-
lence across age, race, gender, socio-economic status, and
geographical location.36

Eradication of infectious disease in Africa is rooted in
solid implementation strategies of the health-care services
aimed at reducing socio-economical inequalities. The data
here suggest an equal distribution of trials in different
phases, although, there are slightly fewer trials in Phase IV
which is meant to unpack the implementation process and

challenges post-licensure. Vaccine trials at early stages are
greatly encouraged however the whole pipeline of clinical
research needs to be considered taking into account that
African countries may have challenges with the implemen-
tation of such interventions. Not only does the considera-
tion for implementation required, having the whole process
in mind allows for countries to collect data on the incidence
of diseases. Such an example is the recently chimeric dengue
vaccine.37 There is a pressing need for guidelines focused on
the clinical evaluation of dengue vaccines in exposed popu-
lations, to collect accurate dengue incidence data across
multiple transmission seasons, and to conduct Phase 2 or
3 bridging studies, post-Phase 3 follow-up safety studies and
Phase 4 post-licensure trials to better elucidate vaccine
immunogenicity, protective efficacy, or safety in endemic
areas where multiple dengue types and other flaviviruses
circulate where flavivirus vaccines are widely used.38

Recent trials of the vaccine candidate MVA85A, designed to
boost BCG efficacy, showed high levels of immunogenicity in
UK adults but poor levels in South African infants, highlighting
a frustrating but common inconsistency of responses across
populations.39,40 This inconsistency of response is not limited
to TB vaccines but is also observed in malaria and HIV vaccine
development, where vaccine candidates often appear highly
effective in early phase trials and yet perform below expectation
in efficacy trials.41 Contributing factors such as socioeconomic
status could also have a role to play in the inconsistencies where
effective vaccines in high-income countries perform poor in
SSA. Social factors include poverty-reduction strategies in both
low and middle-income countries and encompass both social
security and social assistance interventions. These typically con-
sist of the provision of regular, noncontributory, monetary
benefits to households living in poverty and extreme
poverty.42 Such interventions could be looked at holistically to
assist implementation programs for these new vaccines.

Conclusion

Here we described the landscape of vaccine trials conducted
in Africa and found that the African continent is conducting
research aiming to address the local burden of disease in
infectious diseases and maternal-child health through vacci-
nation as a prevention method. Africa remains the preferred
choice of clinical research, particularly with the large number
of clinical trials which include local and international
research sites highlighting the interest taken by African
researchers to collaborate and find solutions specific for the
African context. With the complexity of diseases and the
need for preventative interventions for vulnerable popula-
tions in the continent, regulatory authorities are becoming
more flexible in accepting different types of study designs
conducted in children. More local governmental funding is
an issue that needs consideration as governmental agencies
have to split the costs for other societal needs. The value of
investing in research has far-reaching benefits in the long
term where state health facilities will not be overloaded with
patients seeking various treatments. These findings may be
useful to stakeholders for decision-making regarding the con-
duct of vaccine clinical trials in Africa and provides potential
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mechanisms to advance these trials by providing infrastruc-
tures to enable developing these vaccines within the conti-
nent. To a broader context, implementation issues are also
a key factor to be considered to ensure that health inequalities
are reduced particularly in the low and middle-income
countries.

Limitation of the study

Our search strategy could have underestimated the number of
studies as the search term used did not include inoculation/s.
Even though this search strategy may have covered most
clinical trials in Africa, the term “inoculation” or “inocula-
tions” did also pick a comparable number of studies that we
may have missed. Additionally, since this study is
a descriptive study, the findings presented here only provide
an overview of the conduct of vaccine research in Africa.
A more systematic literature review that fulfills the PRISMA
protocol may be an option in the future to unpack the find-
ings contained here.
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